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Liquid Piston with Phase Change to Absorb Thermal Transients 
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XP 000540418 




A method of contioffing, or at least zedudng. the teiiq>entuie flactualkm of CMOS dups caused 
by the power fluctuation inhoent in CMOS drcuitiy is disclosed. A phase-diange nwtenal 
chosen for its mdting temperatute is placed in dose contact with the CMOS chips in a SCM or 
MCM package. 

This invention disdoses a method of controffing or reducing the temperature fluctuations, 
and therefore the themiafly induced stresses m the C4 baDs. of CMOS diips underpwng power 
fluchiations. The idea is to provide a veiy large thennal capadty that is thetmaDy m dose prox- 
imity to the chip surface (therefore veiy dose to the C4s). The concept is presented jn Rgs. 1 
and 2 The simplest design is presented in Rg. 1. A multi-chq> substrate (1) is populated with 
CMOS chips (2). The substrate and chq>s are endosed within a metal housing (3). The housing 
has provisions for attaching a heat sink (4) so that the power dissipated by the chips can be tas^ 
tran^ened to a cooling air stream. A thennal grease (or oil) layer (5) between the chips and the 
eiston provides a tow resistance thamal path. Within the module the nonnal solid (copper or 
aluminum) pistons are replaced by hollowed, spring-loaded pistons (6) filled with an appropnale 
material (7) which can undergo a soBd-liquid phase change. The gap (8) at the top of the piston 
is filled with a ^ - a compresable media to altew fi>r the vcrfume diangp of the material as it 
diangBS phase. 
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Liquid Piston with Phase Change to Absorb Thermal Transieiits Continued 




F^. 2 picsents an alteniate desiga. In this desiga, the module housing contains the phase 
change znatedal. No pistons are used. The xcsulting heal path is fiom the chip through tlie 
grease (or other inteiface material), into the houang and thiou^ the phase change material. The 
effect wxD be the same as the piston approach, as ixmg as the grease in t e rf ac r is thin enough. 

There axe many methods of keeping the phase change material in dose proximity to the 
chips. The cap can be made with a matrix of pockets to receive the material, then sealed with a 
thin metal cover. Another option is to make the cap fiom a porous material with the interstitial 
volume filled with the phase changp matetiaL This application of phase diange material for con- 
trolling temper a ture fluctuarions is applicable to single chip modules as well as multiple chip 
modules* 
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